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CAMERA MODULE FOR COMPACT 
ELECTRONIC EQUIPMENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to semiconductor devices 

and, more particularly, to a semiconductor device suitable 
for a camera module Which integrally packages a light 
receiving element and an image-pickup lens. 

2. Description of the Related Art 
In recent years, portable telephones and portable personal 

computers equipped With a small camera have been devel 
oped. For example, a portable telephone equipped With a 
small camera picks up an image of a calling person by the 
small camera so as to acquire image data and sends the 
image data to a person on the line. Generally, such a small 
camera is constituted by a CMOS sensor and a lens. 

MiniaturiZation of portable telephones and portable per 
sonal computers has been progressed further, and there is 
also a demand for miniaturization of small cameras used for 
these equipments. In order to satisfy the demand for min 
iaturiZation of such a small camera, a camera module Which 
integrates a lens and a CMOS sensor has been developed. 

The above-mentioned camera module is formed as a small 
module by incorporating an image-pickup lens, an imaging 
device and a semiconductor element into a mold resin. The 
camera module has the same structure as a semiconductor 

device Which has a semiconductor element encapsulated in 
a mold resin, and is connectable to a circuit board by using 
bump-chip-carrier (BCC) electrodes as external connection 
terminals. As an example of a BCC electrode, there is an 
electrode formed of a protrusion made of a mold resin and 
covered With a metal ?lm on an outer surface of the 
protrusion. Such a BCC electrode is generally referred to as 
a resin bump. 

FIG. 1 is a cross-sectional vieW shoWing an example of a 
semiconductor device having a resin bump. FIG. 2 is a 
cross-sectional vieW shoWing another example of the semi 
conductor device having a resin bump. 

The semiconductor device shoWn in FIG. 1 has a semi 
conductor element 1 encapsulated by a mold resin 2. Ametal 
?lm 3 is formed on the bottom (mounting side) of the mold 
resin 2. The metal ?lm 3 is pattemiZed so as to form circuit 
patterns. The semiconductor element 1 is arranged Within a 
mold resin 2 in a face-up state Where a circuit formation 
surface faces upWard, and an element-?xing resin 4 is 
provided on the backside of the semiconductor element 1. 
The element-?xing resin 4 is an adhesive used for ?xing the 
semiconductor element 1 onto the circuit board in the 
manufacturing process. Electrodes of the semiconductor 
element 1 are connected to the metal ?lm 3 (pattern Wiring) 
by bonding Wires 5. 

The resin bump 6 is formed on the bottom (mounting side) 
of resin mold 2. The resin bump 6 is formed by forming a 
protruding part made of the mold resin and forming the 
metal ?lm 3 on the protruding part. The metal ?lm 3 
positioned at the end of the protruding part serves as an 
external connection electrode. Such a resin bump can be 
formed by forming on a base board a recess corresponding 
to the protruding part, forming a resin bump using the recess 
and thereafter removing the base board. 

FIG. 2 shoWs the semiconductor device shoWn in FIG. 1 
in Which the semiconductor element 1 is arranged in a 
face-doWn state Where the circuit formation surface faces 
doWnWard. Protruding electrodes are formed on the semi 
conductor element 1, and the protruding electrodes are 
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2 
connected to the circuit patterns formed by the metal ?lm 3. 
The circuit formation surface of the semiconductor element 
1 is ?lled up With an under-?ll material 7. The resin bumps 
6 are formed on the bottom (mounting side) of the mold 
resin 2 similar to the semiconductor device shoWn in FIG. 1. 

The structure of the semiconductor device having resin 
bumps as shoWn in FIGS. 1 and 2 is preferably used for 
producing a small camera module. 

As a structure of the camera module Which can be 

miniaturized, there is suggested a camera module in Which 
a resin mold provided With a through opening for receiving 
light and Wiring pattern is connected to a circuit board 
having a through hole, an imaging device being ?ip-chip 
mounted on one surface of the resin mold and a lens holder 
for image formation is mounted on the other surface in a 
state Where the lens holder covers a space above a light 
receiving part. The imaging device detects a light at the 
light-receiving part or a device surface on Which a micro 
lens is present and apply a photoelectric transformation to 
the detected light, and provides the thus-obtained image 
signal to a signal processing circuit, etc. so as to display a 
picture on a screen of a display device or the like. 

FIG. 3 is a cross-sectional vieW of a camera module using 
the structure of the semiconductor device shoWn in FIG. 1. 
FIG. 4 is a cross-sectional vieW of a camera module using 
the structure of the semiconductor device shoWn in FIG. 2. 

The camera module shoWn in FIG. 3 has an image-pickup 
lens 11 attached to a lens holder 10. The lens holder 10 is 
mounted on the upper surface of a molded body 12 (corre 
sponding to the mold resin 2 of FIG. 1), and an imaging 
device 13 is attached to the undersurface of the molded body 
12. Provided inside the molded body 12 is a semiconductor 
element 14 (corresponding to the semiconductor element 1 
of FIG. 1). Electrodes of the semiconductor element 14 are 
connected to the pattern Wiring Which consists of a metal 
?lm 15 formed on the bottom (mounting side) of the molded 
body 12 by the bonding Wires. 

Resin bumps 16 are formed on the bottom of the molded 
body 12, and are electrically connected to the electrodes of 
the semiconductor element 14 and the imaging device 
element 13 through the pattern Wiring Which consists of the 
metal ?lm 15. Additionally, the resin bumps 16 are con 
nected to the pattern Wiring 18 of the Wiring board 17. The 
Wiring board 17 is a ?exible board, and is provided With a 
pattern Wiring made of a copper foil or the like on a 
polyimide substrate 19. The camera module is connected to 
an external circuit through the Wiring board 17. 

In the camera module of the above-mentioned structure, 
a light passed through the lens 10 passes a ?lter glass 20 and 
is incident on the imaging surface of the imaging device 13. 
Thereby, an electric signal corresponding to the image on the 
imaging surface is output from the imaging device 13. The 
semiconductor element 14 applies image processing to the 
electric signal from the imaging device 13, and outputs the 
processed signal to the Wiring board 17 through the resin 
bumps 16. Thus, the imaging device 13 and the semicon 
ductor element 14 are ef?ciently connected to the Wiring 
board 17 by the resin bumps 16 formed using the resin of the 
molded body 12. 

FIG. 4 shoWs a structure in Which the semiconductor 
element 14 is arranged in a face-doWn state Where the circuit 
formation surface faces doWnWard in the camera module 
shoWn in FIG. 3. Projection electrodes are formed on the 
semiconductor element 14 and are joined to the circuit 
pattern formed by the metal ?lm 15. 
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It should be noted that Japanese Laid-Open Patent Appli 
cation No. 9-162348 may provide a background of the 
present invention. 

The semiconductor devices shoWn in FIGS. 1 and 2 have 
the structures in Which the resin bumps 6 are arranged 
around the semiconductor element 1. Thus, if the semicon 
ductor element becomes large and a number of electrodes is 
increased, there is a problem in that the size of the semi 
conductor device itself becomes large. 

The above-mentioned problem also occurs in the camera 
modules shoWn in FIGS. 3 and 4. That is, When the semi 
conductor element 14 (for example, a processing element) is 
mounted in addition to the imaging device 13, it is prefer 
able, in order to attempt miniaturization of the module, to 
take a structure in Which the semiconductor element 14 is 
embedded in the encapsulation resin that forms the molded 
body 12 unlike the externally attached imaging device. 
HoWever, it is a subject to miniaturize a module While using 
the resin bump since the module size becomes inevitably 
large When forming the resin bumps With the encapsulation 
resin. 

SUMMARY OF THE INVENTION 

It is a general obj ect of the present invention to provide an 
improved and useful semiconductor device in Which the 
above-mentioned problems are eliminated. 
A more speci?c object of the present invention is to 

provide a miniaturized semiconductor device having resin 
bumps Which is formed by effectively using an area in the 
bottom (mounting side) of the semiconductor device. 

Another object of the present invention is to miniaturize 
a camera module having a so-called multi-chip type in 
Which an imaging device and a processor element are 
mounted. 

In order to achieve the above-mentioned objects, there is 
provided according to one aspect of the present invention a 
semiconductor device comprising: a semiconductor ele 
ment; a mold resin encapsulating the semiconductor ele 
ment; protruding parts protrudingly formed by the mold 
resin on a mounting surface of the mold resin; and a metal 
?lm forming a pattern Wiring on the mounting surface of the 
mold resin, the metal ?lm also formed on the protruding 
parts so as to constitute external connection terminals 
together With the protruding parts, Wherein electrodes of the 
semiconductor element are electrically connected to the 
pattern Wiring; and the protruding parts include ?rst pro 
truding parts positioned around the semiconductor element 
and second protruding parts formed in a mounting area of 
the semiconductor element on the mounting surface. 

According to above-mentioned invention, so-called resin 
bumps are formed on the mounting surface of the semicon 
ductor device. The resin bumps constituted by the second 
protruding parts among the resin bumps are formed in the 
area Where no bumps are formed in a conventional semi 
conductor device, that is, the area directly under the semi 
conductor element. Thereby, in the semiconductor device 
according to the present invention, the resin bumps can be 
formed all over the entire mounting surface. Therefore, if the 
semiconductor device according to the present invention has 
the same size, a number of resin bumps can be increased as 
compared to the conventional semiconductor device. If, in 
other Words, the resin bumps of the same number as the 
conventional semiconductor device are formed, the size of 
the semiconductor device can be reduced, thereby achieving 
a miniaturized semiconductor device. Additionally, since the 
resin bumps are also provided in the element mounting area, 
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4 
the degree of freedom in arrangement of the pattern Wiring 
is increased Which results in e?icient Wiring. 

In the above-mentioned semiconductor device, a resin 
different from the mold resin may be provided betWeen the 
mounting surface and the semiconductor element so that the 
second protruding parts are formed by the resin different 
from the mold resin. The electrode of the semiconductor 
element may be connected to the pattern Wiring by a metal 
Wire, and the resin different from the mold resin may serve 
as a resin for ?xing the semiconductor element. Further, the 
electrodes of the semiconductor element may be protruding 
electrodes, the semiconductor element being ?ip-chip 
mounted to the pattern Wiring, and the resin different from 
the mold resin is an under-?ll material. 

In the semiconductor device according to the present 
invention, the ?rst protruding parts and the second protrud 
ing parts may be arranged in a grid pattern on substantially 
all over the mounting surface. 

Additionally, there is provided according to another 
aspect of the present invention a camera module comprising: 
a lens holder carrying an image-pickup lens; a molded body 
to Which the lens holder is attached; protruding parts formed 
on a mounting surface of the molded body; a metal ?lm, 
formed on the protruding parts, forming a pattern Wiring on 
the mounting surface of the molded body so as to constitute 
external connection terminals together With the protruding 
parts; a semiconductor element embedded in the molded 
body; an imaging device mounted on the mounting surface 
of the molded body and having an imaging surface facing 
the image-pickup lens through an opening of the molded 
body; and a Wiring board to Which the molded body is 
mounted, Wherein the electrodes of the semiconductor ele 
ment are electrically connected to the pattern Wiring, and the 
protruding parts include ?rst protruding parts located around 
the semiconductor element and second protruding parts 
formed on the mounting surface of the semiconductor ele 
ment Within a mounting area. 

According to the above-mentioned invention, a space for 
providing the Wiring pattern can be attained since the resin 
bumps are also arranged directly under the semiconductor 
element. Thus, high-density Wiring can be achieved, Which 
results in miniaturization of a camera module. 

In the camera module according to the present invention, 
a resin different from the mold resin may be provided 
betWeen the mounting surface and the semiconductor ele 
ment, and the second protruding parts may be formed of the 
different resin. The electrodes of the semiconductor element 
may be connected to the pattern Wiring by metal Wires, and 
the different resin may serve as a resin for ?xing the 
semiconductor element. The electrodes of the semiconduc 
tor element may be protruding electrodes, the semiconductor 
element may be ?ip-chip connected to the pattern Wiring, 
and the different resin may be an under-?ll material. The 
second protruding parts may also be formed in the vicinity 
of an element mounting area on the mounting surface of the 
molded body. The second protruding parts formed in the 
vicinity of the element mounting area may be arranged in the 
vicinity of a center of each side of the element mounting 
area. 

Additionally, the ?rst protruding parts may include 
dummy protruding parts arranged in the vicinity of a periph 
ery of the semiconductor element, and the metal ?lm formed 
on the dummy protruding parts may be isolated from the 
Wiring pattern. The dummy protruding parts may be 
arranged in the vicinity of each corner of the element 
mounting area. Further, a part of the imaging device and a 
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part of the semiconductor element may be arranged in an 
overlapping state With each other. 

Additionally, there is provided according to another 
aspect of the present invention a manufacturing method of a 
semiconductor device comprising the steps of: forming 
recessed parts in an area including an element mounting area 
in a mounting surface of a lead frame; forming a metal ?lm 
on the mounting surface and inside the recessed parts of the 
lead frame; ?lling the recessed part formed in the element 
mounting area With an insulating resin; mounting a semi 
conductor element in the element mounting area of the lead 
frame; encapsulating the semiconductor element With a resin 
on the lead frame; and removing the lead frame. 

Further, there is provided according to another aspect of 
the present invention a manufacturing method of a camera 
module, comprising the steps of: forming recessed parts in 
an area including an element mounting area on a mounting 
surface of a lead frame; forming a metal ?lm on the 
mounting surface of the lead frame and inside the recessed 
parts; ?lling inside the recessed parts formed in the element 
mounting area With an insulating resin; mounting a semi 
conductor device in the element mounting area of the lead 
frame; encapsulating the semiconductor element With a 
mold resin on the lead frame; ?lling With the mold resin 
inside the recessed parts formed in an area other than the 
element mounting area; removing the lead frame from the 
molded body; ?ip-chip mounting an imaging device onto the 
metal ?lm exposed on the mounting surface of the molded 
body; mounting the molded body to a Wiring board by using 
the metal ?lm Which is formed on protruding parts formed 
by the insulating resin ?lled in the recessed parts and the 
mold resin; and mounting a lens holder provided With an 
image-pickup lens to the molded body. 

In the above-mentioned manufacturing method of a cam 
era module, the insulating resin may be for ?xing the 
semiconductor element, and the step of mounting the semi 
conductor element may include a step of Wire-bonding 
electrodes of the semiconductor element to the metal ?lm. 
Additionally, the insulating resin may be an under-?ll mate 
rial, and the step of mounting the semiconductor element 
may include a step of ?ip-chip bonding electrodes of the 
semiconductor element to the metal ?lm. 

Other objects, features and advantages of the present 
invention Will become more apparent from the folloWing 
detailed description When read in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional vieW shoWing an example of a 
semiconductor device having resin bumps; 

FIG. 2 is a cross-sectional vieW shoWing another example 
of a semiconductor device having resin bumps; 

FIG. 3 is a cross-sectional vieW shoWing an example of a 
camera module having resin bumps; 

FIG. 4 is a cross-sectional vieW shoWing another example 
of a camera module having resin bumps; 

FIG. 5 is a cross-sectional vieW shoWing a semiconductor 
device according to a ?rst embodiment of the present 
invention; 

FIG. 6 is a bottom vieW of the semiconductor device 
shoWn in FIG. 5; 

FIG. 7 is a cross-sectional vieW shoWing another example 
of the semiconductor device according to the ?rst embodi 
ment of the present invention; 

FIG. 8 is a cross-sectional vieW shoWing a camera module 
according of a second embodiment of the present invention; 
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6 
FIG. 9 is an illustration for explaining a manufacturing 

process of the camera module shoWn in FIG. 8. 
FIG. 10 is a cross-sectional vieW shoWing another 

example of the camera module according of the second 
embodiment of the present invention; 

FIG. 11 is an illustration for explaining a manufacturing 
process of the camera module shoWn in FIG. 10; 

FIG. 12 is a cross-sectional vieW shoWing a variation of 
the camera module shoWn in FIG. 10; 

FIG. 13 is an illustration for explaining a manufacturing 
process of the camera module shoWn in FIG. 12; 

FIG. 14 is a cross-sectional vieW shoWing another varia 
tion of the camera module shoWn in FIG. 8; 

FIG. 15 is a cross-sectional vieW shoWing another varia 
tion of the camera module shoWn in FIG. 10; 

FIG. 16 is a cross-sectional vieW shoWing yet another 
variation of the camera module shoWn in FIG. 8; and 

FIG. 17 is a cross-sectional vieW shoWing yet another 
variation of the camera module shoWn in FIG. 10. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A description Will noW be given, With reference to FIG. 5, 
of a ?rst embodiment of the present invention. FIG. 5 is a 
cross-sectional vieW of a semiconductor device 30 according 
to the ?rst embodiment of the present invention. In FIG. 5, 
parts that are the same as the parts shoWn in FIG. 1 are given 
the same reference numerals. 
The semiconductor device 30 according to the ?rst 

embodiment of the present invention has a semiconductor 
element encapsulated by a mold resin 2 With a metal ?lm 3 
formed on a bottom surface (mounting surface) of the mold 
resin 2. The metal ?lm 3 is patterniZed so as to form a Wiring 
pattern. The semiconductor element 1 is arranged in the 
mold resin 2 in a face-up state Where a circuit forming 
surface faces upWard, and an element ?xing resin 4 is 
provided on the backside of the semiconductor element 1. 
The element ?xing resin 4 is an adhesive for ?xing the 
semiconductor element 1 to a substrate in a manufacturing 
process thereof. Electrodes of the semiconductor element 1 
are connected to the metal ?lm 3 (pattern Wiring) by bonding 
Wires 5. 

Resin bumps 6 are formed in the bottom surface (mount 
ing surface) of the mold resin 2. The resin bumps are 
constituted by forming protruding parts 211 (?rst protruding 
parts) by the mold resin 2 and then forming the metal ?lm 
3 on the protruding parts 211 so that the metal ?lm 3 located 
on tops of the protruding parts 2 serve as external connection 
electrodes. Such resin bumps can be formed by forming 
recessed parts corresponding to the protruding parts on a 
board, forming the resin bumps by using the recessed parts, 
and, then removing the substrate. The forming method of the 
resin bumps Will be explained later in the description of a 
manufacturing method of a camera module. 

In addition to the resin bumps 6, the semiconductor device 
30 has resin bumps 6A. The resin bumps 6A are provided in 
an area just under the semiconductor element 1. Since the 
element ?xing resin 4 is ?lled in the area just under the 
semiconductor element 1, the resin bumps 6A have a struc 
ture Where the metal ?lm 3 is formed on protruding parts 411 
(second protruding parts) formed by the element ?xing resin 
4. On the other hand, the resin bumps 6 have a structure 
Where the metal ?lm 3 is formed on the protruding parts 211 
formed by the mold resin 2 as mentioned above. 

FIG. 6 is a bottom vieW of the semiconductor device 30 
shoWn in FIG. 5. In FIG. 6, the area indicated by dotted lines 
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is a semiconductor element mounting area, Which corre 
sponds to an area jus under the semiconductor element 1. 
The resin bumps 6 and 6A are connected to bonding pads 3b 
formed by the metal ?lm 3 by a pattern Wiring 311 also 
formed by the metal ?lm 3. 
As mentioned above, in the present embodiment, the resin 

bumps 6 and the resin bumps 6A are formed on the bottom 
surface of the semiconductor device 30. Although the resin 
bumps 6A are formed in the area just under the semicon 
ductor element Where no bumps are formed conventionally, 
the resin bumps 6A are connected to the semiconductor 
element 1 through the pattern Wiring 3a and the bonding 
pads 3b formed by the metal ?lm 3. Thus, the resin bumps 
can be formed over the Whole bottom surface of the semi 
conductor device 30. 

Therefore, if the semiconductor device 30 according to 
the present embodiment has the same siZe as a conventional 
semiconductor device, a number of resin bumps can be 
increased. In other Words, if the same number of resin bumps 
as a conventional semiconductor device, the siZe of the 
semiconductor device 30 can be reduced, Which realiZes a 
miniaturized semiconductor device. Additionally, the degree 
of freedom of arrangement of the pattern Wiring is increased 
by the resin bumps 6A provided in the semiconductor 
element mounting area, Which results in ef?cient Wiring. 

FIG. 7 is a cross-sectional vieW of a semiconductor device 
35 having a structure in Which the semiconductor element 1 
is arranged in the face-doWn state Where the circuit forming 
surface faces doWnWard in the semiconductor device 30 
shoWn in FIG. 5. Protruding electrodes 1a are formed in the 
semiconductor element 1, and the protruding electrodes 1a 
are joined to the Wiring pattern formed by the metal ?lm 3. 
That is, although the semiconductor element 1 shoWn in 
FIG. 5 is connected by Wire bonding, the semiconductor 
element 1 shoWn in FIG. 6 is connected by ?ip-chip bond 
ing. 

In the semiconductor device 35, the resin bumps 6 are 
formed on the bottom surface (mounting surface) of the 
mold resin 2 similar to the semiconductor device shoWn in 
FIG. 2. Although the area just under the semiconductor 
element 1 is ?lled up With the under-?ll material 7, protrud 
ing parts 711 are formed by the under-?ll material 7 like the 
semiconductor device 30 shoWn in FIG. 5. Additionally, the 
metal ?lm 3 is formed on the protruding parts 711 so as to 
constitute the resin bumps 6B. 

Although the resin bumps 6A are formed by the protrud 
ing parts 411 formed of the element ?xing resin 4 in the 
semiconductor device 30, the resin bumps 6B are formed by 
the protruding parts 711 formed of the under-?ll material 7 in 
the semiconductor device 35. Since each of the element 
?xing resins 4 and the under-?ll material is formed of an 
insulating resin etc., the resin bumps 6A and 6B have a 
function the same as that of external connection terminals. 
As mentioned above, since the resin bumps 6B of the 

semiconductor device 35 shoWn in FIG. 7 are formed in the 
area just under the semiconductor element 1 similar to the 
semiconductor device 30 shoWn in FIG. 5, the semiconduc 
tor device 35 shoWn in FIG. 7 contributes to the miniatur 
iZation of a semiconductor device similar to the semicon 
ductor device 30. 

Next, a description Will be given, With reference to FIG. 
8, of a camera module Which is a semiconductor device 
according to a second embodiment of the present invention. 
FIG. 8 is a cross-sectional vieW of the camera module 40 
according to the second embodiment of the present inven 
tion. In FIG. 8, parts that are the same as the parts shoWn in 
FIG. 3 are given the same reference numerals. 
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8 
In the camera module 40 shoWn in FIG. 8, a lens holder 

10 equipped With an image-pickup lens 11 is attached to an 
upper surface of the molded body 12, and an imaging device 
13 is attached to a loWer surface of the molded body 12. A 
semiconductor element 14 is arranged inside the molded 
body as a processor element. Electrodes of the semiconduc 
tor element 14 are connected by bonding Wires 14 to the 
pattern Wiring Which is made by a metal ?lm 15 formed on 
the bottom surface (mounting surface) of the molded body 
12. 

The resin bumps 16 as shoWn in the above-mentioned 
FIG. 5 are formed on the bottom surface of the molded body 
12, and the resin bumps 16 are electrically connected to the 
semiconductor element 14 and the imaging device 13 
through the pattern Wiring Which is formed by the metal ?lm 
15. Additionally, resin bumps 16A are formed in an area just 
under the semiconductor element 14 by utiliZing protruding 
parts 42a formed of an element ?xing resin 42. The resin 
bumps 16 and 16A are connected to the pattern Wiring 18 of 
a Wiring board 17. 

The Wiring board 17 is a ?exible board, and is provided 
With a pattern Wiring made of a copper foil etc. applied onto 
a board 19 made of a polyimide tape or the like. An opening 
17a is formed in the Wiring board and the imaging device 
has protruding electrodes 1311 so that the imaging device 13 
is mounted onto the bottom surface (mounting surface) of 
the molded body in a state Where the imaging device 13 is 
situated Within the opening 17a. An under-?ll material 43 is 
?lled betWeen the imaging device 13 and the molded body 
12. The camera module 40 is connected through the Wiring 
board 17 to an external circuit of a portable equipment such 
as a portable telephone or a small computer. 

In the camera module 40 of the above-mentioned struc 
ture, a light Which passed through the lens 10 passes a ?lter 
glass 20 and is incident on the imaging surface of the 
imaging device 13, and thereby, an electric signal corre 
sponding to an image is output from the imaging device 13. 
The semiconductor element 14 applied an image processing 
to the electric signal from the imaging device 13, and 
outputs the processed signal to the Wiring board 17 through 
the resin bumps 16. Thus, the imaging device 13 and the 
semiconductor element 14 are ef?ciently connected to the 
Wiring board 17 by the resin bumps 16 formed by the resin 
of the molded body 12 and the resin bumps 16A formed by 
the element ?xing resin 42. 

Next, a description Will be given, With reference to FIG. 
9, of a manufacturing method of the cameral module shoWn 
in FIG. 8. FIG. 9 is an illustration for explaining the 
manufacturing process of the camera module 40. 

First, a lead frame 45 made of a copper plate or the like 
is prepared, and recessed parts 45a are formed on a surface 
of the lead frame 45 as shoWn in FIG. 9-(a). The recessed 
parts 4511 are formed in a con?guration and at positions 
corresponding to the resin bumps 16 and 16A formed on the 
bottom surface of the molded body 12. The metal ?lm 15 is 
formed on the surface of the lead frame 45. The metal ?lm 
15 is patterniZed so as to be the pattern Wiring and the 
bonding pads formed in an inner surface of the recessed 
parts 45a and the surface of the lead frame. Then, the 
element ?xing resin 42 made of an insulating resin is applied 
in the element mounting area of the lead frame 45. During 
the application, the element ?xing resin 42 is ?lled in the 
recessed parts 45a. 

Next, as shoWn in FIG. 9-(b), the semiconductor element 
14 is laid on the element ?xing resin 42, and the element 
?xing resin 42 is cured. After the element ?xing resin 42 is 








